
Out-Patient Department, with fairly good union,
wearing a light plaster. The knee was kept in plaster
for six months, at which time it was deemed safe to
allow weight bearing, with an extension shoe. There
was 2| inches shortening in the affected leg.
Nov. 16, 1907, the patient reported at request.

The knee is in excellent condition. She has very
slight discomfort in walking, but still used a crutch
for fear of falling.
Dec. 17, 1908, the patient reported that the knee

gave her no inconvenience.

CASE 3. MADELUNG'S DEFORMITY.

W. DeM., age thirteen, came to the Out-Patient
Department of St. Joseph's Hospital, Jan. 10, 1908,
with the following history: He had been well up to
November, 1906, when he had an attack of diphtheria.
On recovering from this illness marked weakness
was noticed in the muscles of the forearms, and there
was unusual prominence of the styloid process of the
right ulna. This had grown worse and the wrist and
hand seemed to be displaced backward on the forearm.
He had difficulty in writing and holding a pen, which
was growing worse. The same condition was present
in the left wrist to a lesser degree. The grasp of the
right hand was decidedly weaker than the left. The
radius and ulna were prominent anteriorly, and there
was atrophy of the interossei in both hands. Fig. 4
is a Roentgen plate of the hands in a lateral view, and
Fig. 5 an antero-posterior view showing the deformity.Vibration of the flexor muscles of the forearms has
restored almost complete muscular power to the fore-
arms and hands, although no change in the deformity
has resulted.

CASE 4. MADELUNG'S DEFORMITY.

M. P., age twenty-one, came to the Out-Patient
Department of the Rhode Island Hospital, Jan. 21,
1908. When five or six years old she had injured the
left wrist in some way, just how she was unable to
tell. Nothing was done for it at the time, and she
sought advice for the deformity and pain. Pain had
êbeen experienced for many years, but of late it had
become so severe that she was unable to use the hand.
The radius was bent sharply forward at its lower ex-
tremity, carrying the hand and wrist with it, while
the ulna had continued in a perfectly straight line,
making a sharp prominence at its styloid process on
the posterior surface of the wrist. The patient did
not return for treatment and passed from observation.

These two cases are reported as additions to
the literature of this interesting deformity.

CASE 5. CONGENITAL DEFORMITY OF THE
PHALANGES.

Fig. 6 shows an interesting deformity of the pha-
langes which is bilateral. The hands and wrists are

normal, except for the forefingers and the proximal
phalanges of the middle fingers. In the forefingers,
the proximal phalanx has not developed normally
but is seen as a small triangular, wedge-shaped body
placed between the metaearpal and second phalanx.
The epiphysis is not situated in its normal position
below the epiphysis of the metaearpal, but lies on the
outer side of the finger facing the thumb. The second
phalanx of this finger is characterized by the presence
of two epiphyses, one placed normally at its proximal
and the other, larger and thicker, at its distal end.
The distal phalanx is apparently normal, though
perhaps not fully developed at its distal extremity.

The proximal phalanx of the middle finger shows a

large thick epiphysis, somewhat different in the two
hands, with the epiphyseal line broken and irregular
in contour.

Medical Progress.
PROGRESS IN THE THEORY AND PRACTICE

OF MEDICINE.
BY HERMAN M. ADLER, A.M., M.D., BOSTON,

Assistant in the Theory and Practice of Physic, Harvard Medical
School; Assistant in Clinical Pathology, Boston City Hospital.

Some Relations of Physical Chemistry to
Clinical Medicine.

organs of respiration.

The views of physiologists on the subject of
respiration have been divided, some holding that
respiration is carried out by a definite secretory
action of the alveolar epithelium, others believing
that the gas exchange in the lungs may be ex-
plained sufficiently by purely physicochemical
means. The recent work of Bohr' seems to
establish the possibility of a secretory action of
the alveolar epithelium for C03.
The experiments were arranged so that the

lungs in dogs breathed separately, one lung re-

ceiving air, the other a mixture of air and C02.
The C02 tension was determined in both lungs, in
the right heart and in a large artery. It was
found that the C02 tension in the lung breathing
the mixture of C02 and air was higher than in the
blood of the right heart; nevertheless, a passage
of C02 took place from the blood to the lung. If
this proves to be a general fact, and not dependant
upon unusual circumstances, it will go far to
establish the contention that the alveolar epi-
thelium is a specific factor in the aid of respira-
tion; consequently there seems to be no theoreti-
cal reason why the oxygen transfer to the blood
should not eventually be proved to have a similar
foundation. However this may be, the fact that
the alveolar epithelium is involved in the process
of respiration adds simply another factor and
in no way interferes with the conception of the
physicochemical basis for the gas exchange
through the lung.
Haldane and Poulton 2 have formulated the law

that the respiration is normally so regulated that
the C02 tension in the alveolar air remains con-
stant in any individual though it varies some-
what among different persons. The slightest
increase in C02 tension, even 1 mm. of mercury,
results in an enormous increase (80%) in rate of
respiration. As the Co2 tension falls, under
diminished barometric pressure, as, for instance,
on mountain tops, the alveolar oxygen tension is
correspondingly increased and thus the organism
compensates for the changes in the constitution
and pressures of the atmosphere at high eleva-
tions.3 The decrease in the alveolar C02 tension
is brought about by the hyperpnea caused by^the
lack of oxygen, and no such decrease in tension oc-
curswhen it is compensated by the administration
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SOME INTERESTING AND UNUSUAL CA3ËS-PECKHAM.

Fig. 1. Fracture Dislocation of the Fourth Cervical Verte-
bra. Taken in January, 1906, four months after accident.

Fig. 2. Fracture Dislocation of the Fourth Cervical Verte-
bra. Taken in December, 1908, three and one-fourth years
after accident.

Fig. 3. Ankylosis of the Knee following Local Tuberculosis.For description see Case 2.
Fig. 4. Madelung's Deformity. Note the bowing of the radii.

Fig. 5. Madelung's Deformity. Note the inclination of the
epiphysis of the right radius, and the partial dislocation of the
wrist. Käme case as Fiir. 4.

Fro. 6. Congenital Deformity of the Phalanges.
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of oxygen. The hyperpnea apparently is caused
only indirectly by the lack of oxygen, since it does
not appear at once after lowering of the alveolar
oxygen pressure and also may continue for days
after the alveolar pressure is normal. Probably
the hyperpnea is caused by the production of lac-
tic acid and similar substances through the lack
of oxygen, which have the same effect on the
respiratory center as C02, so that less of the latter
substance is required to stimulate the center.
The pathological conditions affecting the res-

piratory organs may be reduced to two conditions,
occurring independently or in combinations of
varying degree:

1. Diminished oxygen supply.
2. Diminished C02 transport.
A diminished oxygen supply may be brought

about by any process that causes stenosis of the
air passages,

—

such as acute inflammations of the
larynx or trachea or pressure from tumors, aneur-
isms, etc. The natural reaction of the organism
to this condition is an increase in the number of
respirations, dyspnea. But in severe stenosis
this cannot suffice to prevent an oxygen deficit.
The lowest limit of oxygen tension in the alveoli
that will suffice to maintain life is approximately
30 mm. of mercury. This corresponds to about
4.2% of one atmosphere of oxygen. It follows
that the utmost that may be removed from the
inspired air is 21.0—4.2=16.8% oxygen. The
mean oxygen consumption in man is 250 ccm. per

250X100
minute; therefore,-= 1,488 ccm. of air

16.8
must reach the alveoli per minute.4 The entire
inspired air does not, however, reach the alveoli,
as about 140 ccm. remain in the upper air
passages.5 At ten respirations per minute,
1,400 +1,488= 2,288 ccm. must be inspired in
order to supply the resting human being with
a sufficient supply of oxygen.
The character of the respirations has a decided

influence upon these conditions, however. When
the breathing is shallow and rapid, as in stenosis
of the lesser bronchi, the total volume per minute
being the same as normally, a greater proportion
of the respiratory air is left behind in the upper
air passages and is thus unused. At twenty
respirations per minute 20 X 140 = 2,800 ccm.,
instead of 1,400 ccm., as at ten respirations per
minute must be inspired in addition to the neces-
sary 1,488 cmm. At least 4,288 cmm. must now
be inspired in order to supply the proper quantity
of air. There is, however, another compensating
factor in the lessened flow of the blood through
the capillaries due to the diminished aspiration
of the blood into the chest during this form of
breathing. The oxygen of the alveolar air is
more completely absorbed than in the deeper
respiration with its increased blood flow.6
In these cases it is common to resort to oxygen

therapy, and at first glance it seems reasonable to
suppose that substituting pure oxygen for atmos-
pheric air would tend to relieve the oxygen deficit.
Clinically, no strikingly favorable results have
been observed, and it has been shown by A. Loewy

by theoretical deductions from experimental
evidence that the beneficial results, if they occur
at all, must be very limited in extent. The
ordinary oxygen as it is furnished for medical use
contains about 95% oxygen and 5% nitrogen.
The alveoli contain approximately 5% C02, so
that when this oxygen is breathed about 90% of
the contents of the alveoli consists of oxygen.
From this the body can remove, without causing
an oxygen deficit of the tissues, 90

—

4.2% =
85.8% oxygen. In order to furnish the necessary

250X100
250 ccm. perminute,-= 291.4 ccm. of the

85.8
oxygen must be inhaled per minute. Added to
the 1,400 ccm. necessary to fill the upper air
passages at ten respirations per minute, as is com-
mon in stenosis of the upper air passages, it
appears that 1,700 ccm. in round numbers must
be inhaled from the oxygen tank per minute. At
twenty respirations per minute, as in stenosis of
the smaller bronchi (catarrhal conditions, etc.),
about 3,100 ccm. per minute must be inhaled.
The character of the respiration here again is

of the greatest importance, as the volume per
minute, in spite of the substitution of oxygen,
must be greater with the shallow rapid breathing
than with slow deep respiration of air (3,100 ccm.
vs. 2,888 ccm.). In addition to impeded oxygen
supply, stenosis of the air passages interferes
markedly with the C02 discharge, and in order to
favorably affect the patient the inhalation of
oxygen would have to improve the latter. This,
however, has been shown to be only partially the
case.7 The theoretical slight decrease in volume
of respirations which might follow the oxygen
inhalation is more than compensated for by the
increase in C02 tension in the blood, caused by the
oxygen.8 So that, if the oxygen consumption
were to rise from 250 ccm. merely to 350 ccm. per
minute, the carbonic acid formed would amount
to 280 ccm. and the C02 tension in the lung would
be 19%, which is about the point at which un-
consciousness would set in. However, the high
tension of C02 in the blood in case of stenosis of
the respiratory passages, which counteracts the
possible good effects of oxygen inhalations, has
been shown to increase the amount of oxygen
available for the tissues by loosening the chemical
bond between oxygen and hemoglobin. Es-
pecially does this seem to be the case when the
oxygen tension of the blood is low, in stenosis of
the respiratory passages.9
A different condition is encountered in those

cases where the normal gas exchange in the lungs
is interfered with by the functional withdrawal of
large portions of lung tissue, as in pneumonia,
large thoracic effusions, pneumothorax, etc. In
these the important factors are, again, oxygen
supply and rapidity of the circulation. According
to Loewy 10 oxygen inhalations can here increase
the oxygen content of the blood within slight
limits. The chief factor, however, in increasing
the available oxygen is the circulation, and its
relative importance increases with the amount of
the lung tissue which is functionally inactive.
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NEPHRITIS AND EDEMA.

The"work of the cryoscopists on the concentra-
tion of the urine in nephritis has led to a great
deal of discussion in regard to edema accompany-
ing renal insufficiency. The work of Koranyi
points out the significance of the retention of
dissolved molecules for derangements in the
water-solid equilibrium of the organism. Since
then a great deal has been added to our knowledge
of this subject, and although it is still in the early
experimental stage, some points of interest to
clinicians have appeared.
Bence u has shown that in rabbits, after re-

moval of both kidneys, contrary to the previously
held opinion, edema would regularly appear pro-
vided the animal could be kept alive long enough.
These animals, after the removal of the kidneys,
were given neither food nor water, from which
it is apparent that edema may be caused without
either retention of water or renal influence. In
other words, retention of water is not an indis-
pensable factor for edema. From the same ex-

periments it was apparent that edema could result
where the concentration of the blood proteins
was increased, so that hydremia is no more an

indispensable condition for the production of
edema than retention of water. Although these
two conditions are independent of each other, the
retention of water is of considerable importance
in the production of edema, under normal con-
ditions, for if the retention assumes sufficiently
large proportions, edema results without inter-
vention of any other factor.
Albuch was able to produce edema in the same

degree with intact kidneys as he had been able to
produce in previous experiments after extirpation
of the kidney. In the latter experiments, how-
ever,12 he had to introduce into the animals more
than half their body weight of water, a condition
which is hardly comparable to anything which
occurs in nephritis. The experiments of Marge-
nus 13 and Richter u have shown that in nephri-
tis, caused by a variety of ways, it was possible to
produce or to prevent edema, according as the
water intake was increased or reduced to a mini-
mum.
In connection with this it is of interest to note

the special attention that sodium chloride has
attracted in its relation to nephritis. Korányi15
has pointed out that the concentration of electro-
lytes in the blood in clinical and experimental
nephritis remains almost without exception within
normal bounds and that, therefore, the retention of
water in nephritis must be regarded as a regu-
latory mechanism to compensate for the retention
of soluble molecules by the diseased kidney. It
would, therefore, be a distinct advance in therapy
if we could nourish patients with nephritis in such
a manner that the number of molecules produced
in the course of the metabolism did not exceed the
number that the kidney was able to eliminate.
Thus, one of the chief objects to be attained in
combatting the retention of water during nephritis
is to incrcasejjhe elimination of dissolved mole-
cules. Korányi's ideas have found corroboration

in the large amount of clinical and experimental
work that his observations called forth. Strauss,16
Achard,17 and others have demonstrated on a

large clinical material that very satisfactory
results may|be obtained in combatting water
retention in nephritis by regulating the intake of
sodium chloride. If much salt is given and the
intake of water is limited, an increase of the salt
content of the serum has been observed experi-
mentally. Similarly, in nephritis, if much salt
is given, the water being reduced by limiting the
intake or by previous diuresis, it is possible to
increase the sodium chloride content of the serum,
of the organs or of the transudates. The organ-
ism reacts by a retention of water, and this reten-
tion is easily detected by the increase in weight of
the individual. The result is that the concentra-
tion of the electrolytes in the blood remains
within normal bounds. It is to be noted, how-
ever, that although the water retention may thus
be regulated therapeutically, by regulating the
amount of sodium chloride taken by the patient,
the chief source of the trouble, namely, the reten-
tion of the electrolytes by the lddney, is not altered,
but merely compensated for.

THE REACTION OP THE BLOOD.

The investigations of the reaction of the blood
by physicochemical means has led to a somewhat
different conception than by the various methods
of titration. It has long been stated as a fact
that the blood was alkaline. It seems, however,
that from the point of view of ratio between OH
and H ionization the blood must be considered
very nearly neutral. From the point of view of
physical chemistry the reaction of a solution
depends upon a preponderance of H ions over
OH ions or the reverse, a solution being acid in
the former case and alkaline in the latter.
The amounts of acid and of alkaline substances

in a solution may, therefore, vary greatly without
affecting this proportion, and, therefore, the reac-
tion. It will be seen from this that it is quite
possible to have two solutions of the same reaction,
one of which may have a far greater titratablo
alkalinity or acidity than the other. The reac-
tion of the blood may be regarded as practically
constant so far as its intensity is concerned. This
has been shown by the study of the OH concen-
tration in pathological conditions,18 more recently
by the extraordinarily severe test of rapidly
injecting mineral acids into the veins of animals
until death ensued.19
The mechanism of this process has been ex-

plained by the investigations of L. J. Henderson,20
who has shown that the efficiency of the process
is such as to exclude appreciable variations during
life. In fact, it seems that it is one of the funda-
mental conditions of life that the reaction of the
blood and probably of the tissues must be main-
tained at a point which may vary between only
very narrow limits. This constancy of intensity
of the alkalinity does not, however, prevent
wide variations in the titratable alkalinity,
which is mainly dependent upon the sodium
bicarbonate content. The permanent main-
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tenance of the proper alkalinity, however, is
dependent upon the readjustment of this sodium
bicarbonate content,21 and this readjustment is
intrusted to the kidney. This adjustment is
readily brought about because the urinary acidity
being highly variable, relatively different amounts
of acid and of base may be removed from the
blood at any particular time, according to the
requirements of the organism, that is to say,
according to the condition of the blood. It is
quite probable that in diabetic acidosis the acidity
of the urine is primarily concerned in the struggle
against the intoxication, and this factor is sacri-
ficed by the alkaline treatment, a fact which is
possibly of clinical importance.22
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BookReviews.

The Philosophy of Self-Help. An Application of
Practical Psychology to Daily Life. By Stanton
Davis Kirkham. New York and London:
G. P. Putnam's Sons. 1909.

This small volume discusses large subjects in
small space. This subject-matter consists of such
topics as metaphysics, God, the soul, religion,
thought and the nervous system, habit, imagina-
tion, emotion, the world-thought, the subcon-
scious, faith, character, ideals, disease, mental
healing. It is hardly necessary to say that it
offers a superficial but perhaps to some a helpful
consideration of many mooted points in recent
discussion. On the whole we are inclined to
think that such superficial treatment of funda-
mental problems is unadvisable.

A Laboratory Guide for Histology. By Irving
Hardesty, A.B., Ph.D. 8 vo. Philadelphia:
P. Blakiston's Son & Co. 1908.

This thin octavo volume by the Associate
Professor of Anatomy at the University of Cali-
fornia reproduces the scheme of instruction in
histology wh'ch is followed in his laboratory. He

has found it very important to give instruction
in the methods of drawing, both with pen and
pencil and with the brush and colors, and the book
opens with a series o" directions for reproducing
by these means the effect of histo'ogical prepa-
rations as seen under the microscope. These
directions are eminently clear and practical and
cover some thirty pages.
The remaining part of the work is occupied by

a syllabus of laboratory studies, beginning with
a list of general requirements and some informa-
tion as to the standard for which the student
should strive. The syllabus is subdivided accord-
ing to the variations of the tissues and organs and
the book is given a special value by the lists of
original works. Thus, fifteen titles are given of
investigations on the structure of cells and eighteen
on cell division. For each tissue and each organ
there is a list of similar length. The selection of
papers has been made with great care and judg-
ment so that the little volume is a guide to the
latest and best contributions to the progress of
histology. There are, properly speaking, no

descriptions of structures, but only directions to
the students how to study the preparations,
together with a series of leading questions in
regard to each. Of its kind the book is excellent
and will certainly prove useful in many labora-
tories.

The Diagnosis and Treatment of Pulmonary
Tuberculosis. By Francis M. Pottenger,
Monrovia, Cal., Medical Director of the Potten-
ger Sanatorium, and Professor of Clinical Medi-
cine, Medical University of Southern California.
New York: William Wood & Co. 1908.
The demand for trustworthy guides for the

diagnosis and treatment of phthisis is increasing
now that physicians are beginning to realize the
great importance of the early recognition and
efficient treatment of the disease. Among the
numerous books on this subject issued within the
last few years the present volume deserves to take
high rank. The book contains just the information
the general practitioner needs, if he is to carry out
with success the home treatment of consumption.
It is an interestingly written work and is char-
acterized by clearness of statement and logical
arrangement of the subject-matter. The use of
topical headings is helpful and enhances the value
of the work both for study and reference. The
author displays throughout the work familiarity
with the recent literature. Among the chapters
that deserve special commendation are those
devoted to early diagnosis, rest and exercise
and climate and diet. Unlike other American
writers, Pottenger realizes the value of hydro-
therapy in this disease and devotes a chapter to
its consideration.
In the discussion of hyperemia in treatment

there is no mention of Kuhn's mask. It seems
to us that too much space is given to the bac-
teriological studies of Carl Spengler, whose views
regarding spore-formation in tubercle bacilli have
not been accepted by the most careful students.
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